To the Editor:
Faculty members need to be vigilant to avoid a slide toward decreased efforts in the classroom. The demand for "good teaching" may not come from the students in the class, who have many activities taking up their time and are often satisfied with a course that makes minimal demands; however, even tenured faculty members should strive for higher standards, including maintaining high expectations of the students. One of the seven principles for good practice in undergraduate education, as espoused by Chickering and Gamson, is "communicates high expectations" (1) ; that is, students tend to put in the effort necessary to meet expectations, so it makes sense to set a high bar for performance, even though it may take extra work on the part of the instructor.
Based on my own experience, I would emphasize the point that most students do not set high demands for performance in the classroom-or for their own efforts. For example, the first time I taught an entire course through active learning, it was a class of 224 students and it seemed to work extremely well-the majority of the students participated (as well as I could tell in a class of that size). My teaching/learning format involves a daily reading quiz that accounts for almost half the course grade to ensure that the students keep up and come to class prepared (2) . Although it often takes them a week or two to appreciate this approach, most ultimately do realize that it definitely improves their understanding of the material. In fact, one of my favorite anecdotes is about a student who came to my office and said, "I really like this approach. It forces me to keep up, and I am doing better in the class." Then he asked, "Do you think this approach would work in my other classes?" I was thinking to myself that I was sure it would work in other classes, but it would be difficult to get most of his other instructors to suddenly adopt an active-learning format. Not sure how to answer, I stalled for time and asked what he meant. Amusingly his response was, "Do you think it would help in my other classes if I kept up?" Sadly, the fact that this student did not routinely keep up in his classes is not a unique situation. At the end of my first active-learning course, I asked the class whether they thought this method had helped them learn, that is, if keeping up with the material rather than cramming prior to an exam was beneficial. Essentially every hand went up. I then asked them whether, based on this experience, they would voluntarily keep up in a future class if they did not have a daily reading quiz. Literally two hands out of the 224 students (or however many were attending that day) were raised. In other words, even the knowledge that the extra work involved in keeping up would pay off in terms of comprehension and performance would not be enough to drive most students to do so without the additional incentive of a quiz.
Why is this the case? Students have many competing demands on their time-some need to study, some need to work, others need to socialize. Unfortunately, for many students, learning is not their top priority; hence, the title of this article. One associated problem is that this attitude from the students can affect the instructor. It can be quite difficult to maintain a concerned and concerted effort to be an effective teacher when much of the audience clearly does not share your interest in the material being covered, or does not even seem to appreciate the value of knowledge; however, it remains important to maintain high expectations (1) . In my experience, this tends to be less of an issue with newer faculty members, who are still energetic and perhaps idealistic. However, it can be a serious issue for anyone who has taught for many years.
Education is the Only Business Where the Customer is
Satisfied with Less of the Product FIGURE 1. We need to continually evaluate teaching effectiveness, even for tenured faculty members, because there is a tendency for students and teachers to be satisfied with reduced effort coupled with lower expectations. Drawing by Elise N. Griswold.
There are some steps that can be taken to help provide the proper atmosphere for new colleagues and to encourage continued effort by established faculty members. Routine evaluation, not just based on end-of-term student comments, but also based on peer evaluation, is needed to make it clear that good teaching is important. The administration should also set standards and, even better, provide incentives for good teaching, even for faculty members who have attained the highest rank and are tenured. Another approach to encourage good teaching and to foster innovation is to challenge faculty members to view teaching in a similar way to how they view bench research-as an experiment. I asked myself the question of whether lecturing was the best method for getting the students to learn. I then devised an experiment that I would run in the classroom-I decided to start with a pilot experiment to get some preliminary data (3). I incorporated elements of active learning into a single topic, the lac operon. I chose this subject because I thought it would lend itself well to a problem-solving approach if I could get the students to learn, prior to coming to class, the rules for regulatory protein binding at the promoter region. I planned out how the students would sit in the classroom (I did not want them sitting next to friends in an effort to encourage open discussion), and I designed in-class discussion problems. Importantly, I also designed a quiz to assess their comprehension of the material, which I would compare with results from previous classes. As a scientist, I am a strong believer in the scientific method, in evaluation, and in facts. I wanted to know, as much as possible, whether my efforts were worthwhile before I launched into a major renovation of my course. Accordingly, I treated this teaching exercise the same way I would treat an experiment: I proposed a hypothesis (students would learn the function of the lac operon better through an active-learning approach), I designed an experiment to test the hypothesis, I conducted an assessment of the experimental results, and I revised my method in a subsequent experiment. The experiment can take many forms and does not need to involve active learning. For example, I like to point out relevance by bringing in examples from the supermarket of each day's topic (such as a lactose-free milk carton when discussing carbohydrates, butter and margarine containers when talking about lipids, a meat tenderizer for enzymes, etc.), and I think these examples improve student learning (4) . By viewing teaching in the same way that I view my research, I have been inspired to continually test my approach using objective criteria (or at least as objective as possible when working with people, limited sample sizes, etc.). I enjoy science, and running experiments, and I no longer have the time to do my own experiments at the bench. The slower pace of a teaching experiment provides an opportunity to recreate some of the excitement that led me to become a scientist in the first place.
